Beekeeping is considered to be an income-generating activity that fits well with the concept of small-scale agricultural development (MoA and ILRI, 2013) . Besides, it is also eco-friendly and does not compete for scarce land resources and provides off-farm employment and income-generating opportunity (Workenh, 2011) . To support rural economy, agricultural production system should be supported by other income-generating activities such as beekeeping which is operated side by side (Desalegn, 2011) .
Improved information and marketing facility enable farmers to plan their production more in line with market demand, to schedule their harvest at the most profitable time, to decide which market to sell their produce to, and to negotiate on a more even footing with traders (CIAT, 2004) . However, current knowledge on bee product marketing is poor and inadequate for designing policies and institutions to overcome perceived problems in the marketing system (Awraris et al., 2015) . According to MoA and ILRI (2013) , enhancing the ability of poor smallholder farmers to reach markets and actively engaging them is one of the most pressing development challenges. Without having convenient marketing conditions, the possible increment in output, rural incomes, and foreign exchange resulting from the introduction of improved production technologies could not be effective.
Kaffa zone is highly suitable for beekeeping, and a large volume of honey is produced annually (Nuru, 2007) . Kaffa zone, particularly Chena woreda, is expected to be potential for beekeeping activities associated with the high honey production by smallholder farmers in the zone. Despite high honey production, the farmers in the study area faced with the marketing problem due to remoteness of some kebeles, lack of market information, low farm-gate prices, and long market chain which results in low market participation of producers (Awraris et al., 2015) .
Marketing outlet choice is one of the most important farm household decisions to sell their produce in different marketing outlets and has a great impact on household income (Shewaye, 2016) . Market outlet choices are a household-specific decision, and several drivers have to be considered as a basis for such decision. Various empirical studies pointed out that smallholder farmers' decision to choose different market outlets can be affected by household characteristics, resource endowments, and access to different market outlets, prices, and transportation cost (Berhanu et al, 2013; Moti and Berihanu, 2012 and Shewaye, 2016) , and they confirm that lack of market knowledge or difficulties in accessing markets that are more rewarding makes smallholder farmers to transact their produce through an outlet offering low price.
A number of studies have been done that have revealed factors influencing marketing channel choice decisions. Past empirical studies by Atsbaha (2015) and Kifle et al. (2015) attempted to identify factors affecting honey marketing channel choices among small holder producers in the Tigray Region of Ethiopia. However, there were no comprehensive earlier studies which investigated the factors affecting honey producers' market outlets' choice decision is in the southern region where there is higher amount of honey producers in Ethiopia. Thus, research in this area is vital for understanding the problems related to the honey market outlet choice decision and its determinants. Although the analysis of determinants of market outlet choices is important, there are limited empirical studies in Ethiopia, particularly on the identification of factors affecting honey producer market outlet choice decisions in southwestern parts of the country.
Knowledge on how marketing routes will lead producers to select alternative market outlets to sell their supply that maximizes their profit which in turn results in increases of household income. The implication of these for national and international trades in apiculture is the way to design any policy or institutional innovation to improve marketing for the benefit of the poor (Kifle et al., 2015) . However, the research on apiculture on the study area has largely focused on biophysical aspects such as yield enhancement, production practices, and bee disease (Awraris et al., 2015; Awraris et al., 2012; Gallmann and Thomas, 2012) . Even though honey is an economically and socially important determinant of market outlets, choices have not yet been studied and analyzed for the target study area, where great potential of honey production exists. Therefore, this study attempts to investigate how the characteristics of honey producers, their resource endowment, production and marketing characteristics, and institutional service delivery jointly affect honey market outlet choice in Chena district.
Methods

Description of the study area
The study was conducted in Southern Nations and Nationalities and Peoples Region of Ethiopia, Kaffa zone, Chena district, at three kebeles. The district was purposely chosen from out of 11 districts in the zone because of its high honey-producing potential (KZLFD, 2015) . The district comprises of 39 of this 36 rural kebeles and has a total population of 158,449, of whom 78,150 are men and 80,299 women; 11,629 or 7.34% of its population are urban dwellers. The total area of Chena district is estimated to be 901.92 km 2 that is endowed with natural tropical rain forests with suitable climates that favor high honeybee population density, and forest beekeeping is widely practiced.
According to CDLFO (2016) , the total households found in the district are 21,685, and of these households, 7752 are honey producers. The total number of hive owned at district level from 2014 to 2016 is, in 2014, about 40,010 traditional and 4876 improved with the total of 44,886 and 43,730 traditional and 6322 improved, with the total of 50,052 in 2015, whereas in 2016, about 46,140 traditional and 7932 improved with the total of 8118 bee hives are owned by producers in the district. In this district, there are two honeyharvesting periods, April to June and September to October, of which the former is the major harvesting period contributing 95% of the annual honey production. Honey production is the main agricultural practice for most households. According to CDLFO (2016), the information from the office of livestock and fishery in the district, there are 46,140 traditional hives, 7932 improved hives, and a total of 8118 hives in 2016 ( Fig. 1) .
Sampling techniques and sample size
Multi-stage sampling techniques were employed for this study. Chena district was selected from Kafa zone based on its high honey production. The district actually comprises of 42 kebeles with 39 rural kebeles. At the first stage, the kebeles were stratified into honey producer (33) and non-producers (6); from these two groups of honey producers, the kebeles were selected purposively. In the second stage, from the stratified honey producer kebeles, three kebeles were selected randomly. At the third stage, total households that produce honey during 2015/16 from three randomly selected kebeles were identified and listed. Finally, based on the list of honey producers from the sampled kebeles, the intended sample size was selected by employing probability proportional to size (PPS). Accordingly, out of 7752 honey producers in Chena district, a total of 154 sample producers are determined based on the formula given by Yamane (1967) at 95% confidence level with degree of variability of 5% and level of precision equal to 8%:
where n is the sample size, N is the total size of the honey producers (7752), and e is the level of precision (8%).
Data types, sources, and methods of data collection
Both primary and secondary data were used for this study. Primary data were collected using structured questionnaire for honey producers and the other for honey traders. Primary data that were collected from beekeepers focused on factors affecting market outlet choices, marketing channels, and demographic and socioeconomic characteristics of the households. Enumerators who are working in the district rural kebeles as development agents and technical assistants from Bonga Agricultural Research Center were selected. Before data collection, the enumerators were trained on the techniques of data collection and the questionnaire was pre-tested on ten households to evaluate the appropriateness of the design, clarity, and interpretation of the questions, relevance of the questions, and time taken for an interview. Hence, appropriate modifications were made on the questionnaire prior to conducting the survey. In addition to the questionnaire, an informal survey in the form of focus group discussion and key informants' interview was employed using checklists to obtain additional supporting information for the study. Secondary data were collected from different published and unpublished sources, government institutions, and websites. Econometric model to analyze the determinants of market outlet choice
The producers' market outlet choice can be conceptualized using a random utility model (RUM). The model is particularly appropriate for modeling discrete choice decisions such as market outlet choices. It is an indirect utility function where an individual with specific characteristics associates an average utility level with each alternative outlet in a choice set. The base for market outlet choice is the theory of rational choice which assumes that farmers are rational and will rank alternative marketing outlet for utility maximization. The choice of the marketing outlet was based on farmers' socio-economic characteristics and relevant factors influencing the choice entrenched in each outlet. A farmer's marketing outlet choice was conceptualized using the random utility model (RUM). RUM is particularly appropriate for modeling discrete choice decisions such as between marketing outlets because it is an indirect utility function where an individual with specific characteristics associates an average utility level with each alternative marketing channel in a choice set. The honey producers were mapped into four marketing outlets: sales to collector, consumer, cooperative, and retailer. The honeyproducing farmer i was able to choose from a set of alternatives (j = 1, 2, 3, and 4) which provided a certain level of utility U ij from each alternative. This model was based on the principle that the farmer will choose the outlets that will maximize his/her utility. The farmer will make a comparison on marginal benefit and cost based on the utility that will be gained by selling to a combination of market outlets which will maximize its utility). However, it is not possible to directly observe the utilities but the choice made by the farmer revealed which marketing outlet provides the greater utility (Greene, 2012; Djalalou et al., 2015) . Hence, the utility was decomposed into deterministic (V ij ) and random (ε ij ) part:
Since it was not possible to observe ε ij and predict exactly the choice of marketing outlet, the probability of any particular outlet choice was used in which a farmer selected a marketing outlet j = 1 if:
Where U ik represents a random utility associated with the market channel j = k, V ij represents an index function denoting the decision-makers' average utility associated with this alternative, and ε ij represents the random error.
As honey producers more likely choose two or more than two types of outlets simultaneously in the study area, assuming the selection of different marketing outlets, as well as their simultaneous use, depends on producers' willingness to maximize their profit and is conditional to socioeconomic, institutional, production, and market-related factors (Arinloye et al., 2014; Addisu, 2016; Shewaye, 2016) . Following the literature, the researchers concluded that a producers' decision to sell in an advantageous market derives from the maximization of profit he or she expects to gain from these markets.
Econometric models such as multivariate probit/logit, multinomial probit/logit, conditional or mixed, or nested logit are useful models for analysis of categorical choicedependent variables. A number of studies have been done that have revealed factors influencing marketing channel choice decisions. A study by Bongiwe and Micah (2013) , Atsbaha (2015), Bezabih et al. (2015) and Kifle et al. (2015) used multinomial logit model in an attempt to determine factors affecting producers' market outlet choice. Whereas Djalalou et al. (2015), Addisu (2016) , and Shewaye (2016) employed multivariate probit model to analyze factors affecting producers' market outlet choice.
Multinomial models are appropriate when individuals can choose only one outcome from among the set of mutually exclusive, collectively exhaustive alternatives. However, in this study, producers' market outlet choice are not mutually exclusive, considering the possibility of simultaneous choices of outlets and the potential correlations among these market outlet choice decisions. Therefore, based on the empirical studies reviewed, multivariate probit model was adopted for this study to estimate several correlated binary outcomes jointly because it simultaneously capture the influence of the set of explanatory variables on each of the different outlet choices, while allowing for the potential correlations between unobserved disturbances, as well as the relationships between the choices of different market outlets (Greene, 2012) .
The household decision of whether or not to choose is considered under the general frame work of utility or profit maximization (Djalalou et al., 2015) .It is assumed that given producer i in making a decision considering not exclusive alternatives that constituted the choice set K th of honey marketing outlets, the choice sets may differ according to the decision maker. Consider the ith farm household (i = 1, 2…...N) facing a decision problem on whether or not to choose available market outlets. Let U k represent the benefit of farmer to choose the Kth market outlet: where K denotes the choice of retailers (Y 1 ), cooperatives (Y 2 ), collectors (Y 3 ), and consumers (Y 4 ). The farmer decides to choose the K th market outlets if Y * ik = U * k − U 0 > 0. The net benefit (Y * ik ) that the farmer derives from choosing a market outlet is a latent variable determined by observed explanatory variable (X i ) and the error term (ε i ):
Thus, the econometric approach for this study is by using the indicator function; the unobserved preferences in Eq. (4) translate into the observed binary outcome equation for each choice as follows
In multivariate model, where the choice of several market outlets is possible, the error terms jointly follow a multivariate normal distribution (MVN) with zero conditional mean and variance normalized to unity (for identification of the parameters) where (μ x1 , μ x2 , μ x3 , μ x4 )MVN~(0, Ω) and the symmetric covariance matrix Ω is given by:
Of particular interest are the off-diagonal elements in the covariance matrix, which represent the unobserved correlation between the stochastic components of the different types of outlets. This assumption means that Eq. (6) generates a MVP model that jointly represents decision to choice particular market outlet. This specification with non-zero off-diagonal elements allows for correlation across error terms of several latent equations, which represents unobserved characteristics that affect the choice of alternative outlets.
Following the formula used by Cappellarri and Jenkins (2003), the log-likelihood function associated with a sample outcome is then given by:
Where ω is an optional weight for observation i and Φ i is the multivariate standard normal distribution with arguments μ i and Ω, where μ i can be denoted as:
Hypothesized variables
The potential variables, which were supposed to influence producers' market outlet choice, need to be explained. Hence, the explanatory variables expected to have influence-dependent variable are summarized as follows (Table 1) :
Results and discussion
Characteristics of the sampled respondents From a total 154 sample household heads interviewed, 79.87% were male-headed households while 20.13% were female-headed households. Regarding to household size, the mean household size of the total sample households was 6.15 with maximum and minimum of 15 and 2 persons (Table 2) . Concerning their literacy level, the mean educational level of sample respondents was 5.4. The farmers of the study area practice On average, the sample respondents have kept honeybee for 13 years in the district. With regard to the respondents' number of hive possession, the average holding was about 19 hives per household. According to the survey result, 48.7% of the respondents were using only traditional types of hives and keeping bees in the forest by hanging the hive on long trees in dense forests and 23.9% uses only improved beehives. While, the rest 27.4% of sample beekeepers are using both traditional and improved beehives in the district. The survey result also shows that the average market supply of honey per households was 129.09 kg in the study area. Table 2 depicts that out of the total honey-producing sampled households, about 94.16% of the farmers reported that they had access to extension service in 2016 production season with 2.2 times average number of extension contact per month. The survey result indicated as majority (77.92%) of the respondents was members of honey cooperatives while the rest (22.08%) of them was not been a member of honey production and marketing cooperatives. Finally, the average distance needed for producers to reach to nearest market place was 2.65 km.
Honey marketing outlets
The sampled households were asked if they choose different honey market outlets to maximize the profit from their outlet choice decision. Accordingly, they reported that different honey market outlets were used to sale their honey produced. These honey market outlets include retailers, cooperatives, collectors, and consumers. These outlets are mostly chosen in combination with one another. Table 3 shows the different honey market outlets used by the beekeepers when selling their honey. One of the most commonly used market outlets by producers is the cooperative outlet which was chosen by about 73.37% respondents with mean supply of 87.1 kg, while about 68.83% of respondents sold to retailers with mean supply of 47.94 kg. As collectors are also a common honey marketing outlet in the study area, around 61.69% of sample households sold to the collectors with mean supply of 60 kg. From the total sampled households, 46.75% of them choose consumers as honey marketing outlet with mean supply of 15.78 kg.
Determinants of honey producers market outlet choices
The Wald test (χ 2 (48) = 113.61, p = 0.000)) is significant at the 1% level, which indicates that the subset of coefficients of the model is jointly significant and that the explanatory power of the factors included in the model is satisfactory; thus, the MVP model fits the data reasonably well. Likewise, the model is significant because the null that choice decision of the four honey market outlets is independent was rejected at 1% significance level. The results of the likelihood ratio test in the model (LR χ 2 (6) = 33.52, χ 2 > p = 0.0000) indicates the null that the independence between market outlet choice decision (ρ 21 = ρ 31 = ρ 41 = ρ 32 = ρ 42 = ρ 43 = 0) is rejected at 1% significance level and there are significant joint correlations for two estimated coefficients across the equations in the models. This verifies that separate estimation of choice decision of these outlets is biased, and the decisions to choose the four honey marketing outlets are interdependent household decisions. There are differences in market outlet selection behavior among producers, which are reflected in the likelihood ratio statistics of estimated correlation matrix. Separately considered, the ρ values (ρ ij ) indicate the degree of correlation between each pair of dependent variables. The ρ 41 (correlation between the choice for retailer and consumer outlet), ρ 32 (correlation between the choice for cooperative and collector outlet), and ρ 42 (correlation between the choice for cooperative and consumer collector outlet) are negatively interdependent and significant at the 1, 10, and 1% probability levels. This finding leads us to the conclusion that beekeeper delivering to the retailer outlet are less likely to deliver to consumer (ρ 41 ). Equally, those involved in cooperative market outlet are less likely to send their honey to the collectors' and consumer outlets (ρ 32 , ρ 42 ).This indicates a competitive relationship of retailer with consumer outlet and cooperative outlet with collector and consumer outlets ( Table 4 ).
The simulated maximum likelihood (SML) estimation result shows that the probability that honey producers choose retailer, cooperative, collector, and consumer market 7%) . The joint probabilities of success or failure of the four outlet choice also suggest that households are more likely to success to jointly choose the four outlets. The likelihood of households to jointly choose the four outlets simultaneously is 10.96%, while their failure to jointly choose is nearly null. Based on result of MVP model in Table 5 , some of the variables were significant at more than one market outlet while one variable was significant in only one market outlet. Out of ten explanatory variables included in the model, three variables affected significantly retailer market outlet; five variables significantly affected cooperative outlet; four variables significantly affected collector outlet; and two variables significantly affected consumer market outlet choice at different probability levels.
Beekeeping experience has a positive relationship with likelihood of choosing cooperative outlet at 5% levels of significance. The result showed that those households with a more number of year engagement in honey production and marketing are more likely to choose cooperatives outlet. This may be due to that experienced beekeepers had better knowledge of cost and benefits associated with various honey marketing outlets that give the producers desire to adjust their market links, trying alternative marketing outlets to increase sales volume so as to increase the profits. Consequently, the likelihood of choosing it is high as the result of experience favor to choose cooperative outlet. The finding of Kifle et al. (2015) showed that the number of years a household spent in beekeeping positively and significantly affected using cooperative market outlet.
The volume of honey supply to market influences positively the likelihood of choosing cooperative market outlet at 5% significance level and influenced negatively Likelihood ratio test of: ρ 21 = ρ 31 = ρ 41 = ρ 32 = ρ 42 = ρ 43 = 0: χ 2 (6) = 33.52 Prob > χ 2 = 0.0000***
Number of draws (#) 15
Number of observations 154
Log likelihood − 264.77
Wald (χ 2 (48)) 113.61
Prob > χ 2 0.0000*** Note: * and *** significant at 10 and 1% respectively the likelihood of choosing consumer outlet at 1% level of significance. This result indicated that those households with large volume of honey were more likely to sell to cooperative. This is because the cooperative has the capacity to purchase large quantity of honey and beekeepers' expectations of future benefits like share dividend for those households who supply more honey. The implication is that if the quantity of honey to be sold is large, beekeepers search market outlets that buy large volume with reasonable price and incentive. This finding is in line with the results of Muthini (2015) . Moreover, the negative influence of variable with likelihood of choosing consumer outlets was due the preference of other market outlets that purchase in large quantity. This implies that if the quantity to be sold is low, beekeepers are not forced to search incentives from other outlets. This result is consistent with study by Atsbaha (2015) . Distance from the market is negatively associated with likelihood of producers selling to retailer 10% level of significance and positively associated with likelihood selling to cooperative and collector outlets at 10 and 1% level of significance, respectively. It reflects that household located far away from the nearest market center faces difficulty in delivering honey to retailer outlet due to poor road facility to sell their product. Hence, they sold to available market outlets in their locality. As a result, supplying honey to retailers requires transporting the product to urban market to meet retailers. This is in line with the finding of Atsbaha (2015) that showed distance to nearest market was negatively and significantly related to the channel choice of retailers' channel.
Moreover, the positive relation of distance and likelihood of choosing a cooperative and collector was due to the fact that cooperatives have honey collection centers in each kebeles/nearby kebeles to collect honey at farm gate that reduces the transportation cost of beekeepers. Likewise, collectors purchase honey at farm gate from beekeepers by going door to door during the harvesting season. This implied that with the increase in distance to market, beekeepers preferred to sell to honey cooperatives in their kebeles or in nearby kebeles and collectors, rather than selling to other market outlets that associated with incurring higher transportation costs. This result is similar to the finding of Bardhan et al. (2012) . Frequency of extension contact has a positive and significant influence on retailer and cooperative outlet choice decision at 5% significance level. Extension services increase the ability of farmers to acquire important market information as well as enable the beekeepers to improve production methods, hence leading to more output which in turn increases producers' ability to choose the best market outlet for their product. Thus, households who were visited more by extension agents were more likely to deliver honey via retailer and cooperative outlets. This result is similar to a study by Bardhan et al. (2012) that confirms regular contact with extension functionaries had a positive influence on the likelihood choice of cooperative outlet by milk producer in Uttarakhand.
Trust in buyers is positively and significantly associated with choice of collector outlet at 1% significance level. The positive and significant result showed that households who trust in buyers are more likely to deliver honey to collector outlet. A good reputation and trustworthiness of traders increase producers' commitment to collector because it reduces opportunistic behavior and promotes cooperation and commitment in the relationship. This study is in line with Addisu (2016) who found trust in buyer is associated positively with collector outlet that farmers who trust in traders are more likely to choose rural collectors to sell their onion product.
Access to market information is also positively and significantly associated with the likelihood of choosing retailer and consumer outlets at 1and 10% level of significance, respectively. Access to current market information improves producers' selling price, because market information helps producers to analyze the price difference in their locality and the nearby main market that increases probability of choosing retailers and consumers which give relatively higher price to producers. The findings of Bezabih et al. (2015) confirmed that market information has a positive and significant effect on retailer channel choice decision of potato producers. Moreover, the variable is negatively significantly associated with the choice of collector outlet at 1% significance level. The negative relation may be due to preference of other outlets that give relatively higher price. This declines beekeepers' preference to local collectors; rather, they transport it to the nearest market. This is in line with the finding of Astabah (2015).
Cooperative membership has a positive and significant influence on the likelihood of choosing cooperative outlet. Thus, a member of honey production and marketing cooperatives has the responsibility to supply to its cooperative from their production as a norm of cooperative even if they sell to other outlets. This may be also because the cooperative provides some technical assistance and training to its members and gives a share dividend at the end of each year. The variable is also associated negatively with collectors' outlet choice at 5% probability level of significance. The negative relation indicates that beekeepers who were members of cooperative are less likely to choose collector outlet compared to those who are not members due to incentives of cooperative. This finding is similar with the finding of Bongiwe and Micah (2013) .
Conclusions
This article has analyzed the influence of the characteristics of beekeepers, their production systems, and the marketing context on their market outlets' choice decision. The literature in market outlets' choice stresses that beekeepers prefer a particular market outlet either because of its closeness or outlet that offers the best price. However, the results show that beekeepers use different alternative market outlets such as retailers, cooperatives, local collectors, and consumers. The results show that most sampled households in the study area sell their honey to cooperative outlet as compared to other outlets.
The results of the econometric model show that the dependency of household level marketing decisions can be empirically tested. The beekeepers select multiple marketing outlets as a strategy to safeguard their investments and to maximize their incomes in the long term. It was found that those involved in cooperative marketing are less likely to send their honey to the retailers and collectors. Even though we observed negative correlations between some choices of market outlets, these correlations are not statistically significant. This result is inconsistent with a marketing channel selection study in the Tigria Region of Ethiopia (Kifle et al., 2015) that found strong evidence to support the hypothesis that sellers make their market outlets' selection for a particular market outlet rather than simultaneously two and more.
One important result of our analysis is that honey producers who sell into retailer and rural collector were characterized mostly by low volume and quality, respectively. This is strongly related to their poor access to road and market information (about quality and prices), their low extension packages knowhow, and their weak capacity to comply with cooperative market requirements. Thus, expanding equal accessibility of infrastructures such as road and transportation facilities needs government intervention to promote the effective marketing of honey through all outlets.
A cooperative membership and his or her physical distance from markets were identified as major determinants of market outlet selection. Establishing honey collection centers in potential production areas encourage honey producers and enable them to sell their product at better a price. Further, capacitating the existing honey cooperatives and organizing additional beekeepers into honey cooperatives is also suggested as the cooperatives had the capacity to purchase large volume of honey with reasonable price, providing technical assistance and training to its members.
